Cloning, expression and characterization of the pig liver GDP-mannose pyrophosphorylase. Evidence that GDP-mannose and GDP-Glc pyrophosphorylases are different proteins.
GDP-Man, the mannosyl donor for most Man-containing polymers is formed by the transfer of Man-1-P to GTP to form GDP-Man and PPi. This reaction is catalyzed by the widespread and essential enzyme, GDP-Man pyrophosphorylase (GMPP). The pig liver GMPP consists of an alpha subunit (43 kDa) and a beta subunit (37 kDa). Purified pig GMPP catalyzes the synthesis of GDP-Glc (from Glc-1-P and GTP) and GDP-Man (from Man-1-P and GTP), but has higher activity for the formation of GDP-Glc than for synthesis of GDP-Man. In the present study, we report the cloning of the cDNA for the beta subunit of GMPP, and its expression in a bacterial system resulting in the formation of active enzyme. The full length cDNA encoding the beta subunit was isolated from a porcine cDNA library, and its predicted gene product showed high amino-acid sequence homology to GMPPs from other species. The gene was expressed in Escherichia coli cells, and a 37-kDa protein was over-produced in these cells. This gene product reacted strongly with antibody reactive to the native beta subunit of pig GMPP. Most interestingly, this recombinant protein had high activity for synthesizing GDP-Man (from Man-1-P and GTP), but very low activity for the formation of GDP-Glc (from Glc-1-P and GTP). Other properties of the recombinant protein were also analyzed. This study suggests that the beta subunit is the GMPP, whereas the alpha subunit, or a combination of both subunits, may have the GDP-Glc pyrophosphorylase activity.